Molecular determinants of the interaction of EGCG with ordered and disordered proteins.
The aggregation process of peptides and proteins is of great relevance as it is associated with a wide range of highly debilitating disorders, including Alzheimer's and Parkinson's diseases. The natural product (-)-epigallocatechin-3-gallate (EGCG) can redirect this process away from amyloid fibrils and towards non-toxic oligomers. In this study we used nuclear magnetic resonance (NMR) spectroscopy to characterize the binding of EGCG to a set of natively structured and unstructured proteins. The results show that the binding process is dramatically dependent on the conformational properties of the protein involved, as EGCG interacts with different binding modes depending on the folding state of the protein. We used replica exchange molecular dynamics simulations to reproduce the trends observed in the NMR experiments, and analyzed the resulting samplings to identify the dominant direct interactions between EGCG and ordered and disordered proteins.